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Abstract

IMPORTANCE Increasing evidence supports the ability of music to broadly promote well-being and
health-related quality of life (HRQOL). However, the magnitude of music’s positive association with
HRQOL is still unclear, particularly relative to established interventions, limiting inclusion of music
interventions in health policy and care.

OBJECTIVE To synthesize results of studies investigating outcomes of music interventions in terms
of HRQOL, as assessed by the 36- and 12-Item Health Survey Short Forms (SF-36 and SF-12).

DATA SOURCES MEDLINE, Embase, Web of Science, PsycINFO, ClinicalTrials.gov, and International
Clinical Trials Registry Platform (searched July 30, 2021, with no restrictions).

STUDY SELECTION Inclusion criteria were randomized and single-group studies of music
interventions reporting SF-36 data at time points before and after the intervention. Observational
studies were excluded. Studies were reviewed independently by 2 authors.

DATA EXTRACTION AND SYNTHESIS Data were independently extracted and appraised using
GRADE criteria (Grading of Recommendations, Assessment, Development, and Evaluations) by
multiple authors. Inverse-variance random-effects meta-analyses quantified changes in SF-36
mental and physical component summary (respectively, MCS and PCS) scores from preintervention
to postintervention and vs common control groups.

MAIN OUTCOMES AND MEASURES SF-36 or SF-12 MCS and PCS scores, defined a priori.

RESULTS Analyses included 779 participants from 26 studies (mean [SD] age, 60 [11] years). Music
interventions (music listening, 10 studies; music therapy, 7 studies; singing, 8 studies; gospel music, 1
study) were associated with significant improvements in MCS scores (total mean difference, 2.95
points; 95% CI, 1.39-4.51 points; P < .001) and PCS scores (total mean difference, 1.09 points; 95%
CI, 0.15-2.03 points; P = .02). In subgroup analysis (8 studies), the addition of music to standard
treatment for a range of conditions was associated with significant improvements in MCS scores vs
standard treatment alone (mean difference, 3.72 points; 95% CI, 0.40-7.05 points; P = .03). Effect
sizes did not vary between music intervention types or doses; no evidence of small study or
publication biases was present in any analysis. Mean difference in MCS scores met SF-36 minimum
important difference thresholds (mean difference 3 or greater).

CONCLUSIONS AND RELEVANCE In this systematic review and meta-analysis, music interventions
were associated with clinically meaningful improvements in HRQOL; however, substantial individual
variation in intervention outcomes precluded conclusions regarding optimal music interventions and
doses for distinct clinical and public health scenarios.
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Key Points
Question Are music-making and

listening interventions associated with

positive changes in health-related

quality of life?

Findings This systematic review and

meta-analysis of 26 studies comprising

779 individuals found that music

interventions were associated with

statistically and clinically significant

changes in mental HRQOL, both

preintervention to postintervention as

well as when music interventions were

added to treatment as usual vs

treatment as usual control groups.

Meaning These results suggest that

associations between music

interventions and clinically significant

changes in HRQOL are demonstrable in

comprehensive reviews of

previous studies.
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Introduction

Health-related quality of life (HRQOL) is a broad concept capturing “an individual’s or group’s
perceived physical and mental health over time.”1 HRQOL is closely related to and frequently used
interchangeably with well-being,1 with the importance of these broad health concepts reflected in
their prominence in United Nations Sustainable Development goals: “To ensure healthy lives and
promote well-being for all at all ages.”2

Listening to and making music (eg, by singing or playing instruments) is increasingly advocated,
including in a recent World Health Organization report, as a means of improving HRQOL as well as
various domains of well-being in clinical and healthy populations.3-7 However, a lack of clarity
regarding the magnitude of music effects on HRQOL, particularly compared with other established
health interventions, presents clear challenges to the inclusion of music in health policies and care at
local, national, and international levels.8 Additionally, optimal music intervention types and doses
for specific scenarios are still unclear, precluding the formulation of evidence-based music
prescriptions.3,8

The 36-item Health Survey Short Form (SF-36) HRQOL questionnaire is the most widely used
patient-reported outcome instrument in health research, demonstrating strong validity, sensitivity,
and reliability across a range of languages, versions (eg, RAND,9 Medical Outcomes Study10),
interventions, and clinical and healthy populations.9-12 Additionally, summary scores from the SF-36
and the reduced 12-item Health Survey Short Form (SF-12) have demonstrated good consistency.13-15

The SF-36 has also been frequently used in studies of music interventions,3,4 providing a means of
both quantifying and easily contextualizing the magnitude of music’s association with HRQOL using a
broadly valid and applicable instrument. Accordingly, the aim of this study is to quantitatively
synthesize and contextualize the associations of music interventions and changes in HRQOL
assessed by the SF-36 and SF-12. A secondary study aim is to evaluate these associations relative to
specific music intervention types and doses.

Methods

The protocol for this systematic review and meta-analysis was prospectively registered with
PROSPERO (CRD42021276204) and written following the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) reporting guideline. This study was exempted from ethics
review by the central ethics committee of Leibniz University Hannover because it was a secondary
synthesis of deidentified data.

Search Strategy
Four databases—MEDLINE, EMBASE, Web of Science, and PsycINFO—and 3 clinical trials registries—
Cochrane Central Register of Controlled Trials (CENTRAL), ClinicalTrials.gov, and International Clinical
Trials Registry Platform (ICTRP)—were searched for peer-reviewed articles, clinical trial registrations,
and gray literature reports on July 30, 2021, using the following query: (Music* OR singing OR
listening) AND (SF12 OR SF36 OR SF-12 OR SF-36 OR “short form 36” OR “short form 12”). All related
subject headings were included where possible and no limitations on study date or language were
imposed. The reference lists of included studies and relevant systematic reviews were also hand
searched for additional relevant studies.

Article Screening and Inclusion and Exclusion Criteria
Following removal of duplicate records, titles and abstracts of database search results were
screened, followed by full-text review of potentially relevant abstracts against inclusion and
exclusion criteria. Screening and full-text review were performed independently in duplicate by 2
study authors (J.M.M. and C.K.), with disagreements resolved through discussion.
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Inclusion criteria were randomized and nonrandomized studies investigating the association of
music-making (eg, instrumental music, singing, active music therapy) and/or music listening (eg, to
recorded or live music, receptive music therapy) interventions with HRQOL in adults using the SF-36
or SF-12 (reduced version) questionnaires. No restrictions were made on eligible control groups.
Studies that investigated the association of music with HRQOL as either a primary or secondary
objective were both eligible for inclusion. Additionally, studies must have reported the SF-36 or SF-12
Mental Component Summary (MCS) score and/or Physical Component Summary (PCS) score, or data
enabling the calculation of a MCS and/or PCS score (eg, data from all 8 subscales included in both the
SF-36 and SF-1210,13), at both preintervention and immediate postintervention time points. Higher
MCS and PCS scores indicated better mental and physical HRQOL, respectively. MCS and PCS from
the SF-12 and SF-36 have demonstrated good consistency across a range of populations.15,16

MCS and PCS scores are both calculated using norm-based scoring methods including all 8
subscales of the SF-36 and SF-12: physical functioning, role physical, bodily pain, general health,
vitality, social functioning, role-emotional, and mental health. In calculations of MCS scores, vitality,
social functioning, role-emotional, and mental health subscale scores are given the most weight.
Conversely, in calculations of PCS scores, physical functioning, role-physical, bodily pain, and general
health subscale scores are given the most weight.17 Ware, Kosinsky, and Keller17 described MCS and
PCS score calculations in further detail, including precise scoring procedures and algorithms.
Exclusion criteria were observational and cross-sectional studies and studies that investigated other
music-related activities that do not focus on music-making or listening (eg, songwriting).

Study and Evidence Appraisal (GRADE)
The quality of evidence supporting review conclusions was appraised using the GRADE system.
GRADE (Grading of Recommendations, Assessment, Development, and Evaluations) provides a
framework for evaluating the risk of bias of individual studies, as well as the level of certainty
supporting specific review results.18 GRADE was selected for this review because of its broad
applicability to different study types and because it has been “designed for reviews…that examine
alternative management strategies.”18

The risk of bias of individual studies was evaluated using the following standard criteria:
allocation concealment, masking (of assessors and data analysts), percentage lost to follow-up,
intention-to-treat analysis, selective outcome reporting, use of individual randomization, and control
for carryover effects (crossover study design).19 Based on these criteria, an evidence quality rating
of high, moderate, low, or very low was assigned to each study using established procedures.19 All
studies were appraised independently by 2 study authors (J.M.M. and C.K.), with any disagreements
resolved through discussion. The overall quality and certainty of evidence supporting the results of
each meta-analysis was then appraised by the primary author in consultation with the authorship
team using the same rating scale.19

Data Extraction
Demographic, music and control intervention, and SF-36 or SF-12 data before and after the
intervention were extracted in duplicate by 2 study authors (J.M.M. and C.K.). Data from all available
SF-36 and SF-12 subscales were extracted, as well as MCS and PCS summary scores. To maximize
consistency of data across studies, MCS and PCS scores were recalculated where possible from
underlying subscale data using the methodology of Ware, Kosinsky, and Keller.17 Missing MCS and
PCS standard deviations were imputed from mental health and physical function subscale scores,
respectively, or as medians with minimum and maximum or interquartile range data as per
established methods.20,21 Authors of studies meeting inclusion criteria but reporting unclear or
incomplete SF-36 or SF-12 data were contacted to retrieve compatible MCS and/or PCS data.
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Statistical Analysis
Weighted inverse-variance random-effects meta-analyses were conducted to determine the
aggregate pre- to postintervention change in MCS and PCS scores. Additionally, inverse-variance
random-effects meta-analyses were performed on postintervention MCS and PCS scores in music vs
control groups common to at least 3 studies. The presence of statistical heterogeneity, indicating
significant variation in the overall effects of music interventions on MCS and PCS scores, was
evaluated using the χ2 test and I2 statistic. Potential small study or publication biases were evaluated
using the Egger test.22 Sensitivity analyses were performed where possible according to music
intervention types (eg, music therapy, singing, music listening) and quality of study evidence (very
low and low vs moderate and high). Additionally, exploratory nonparametric Spearman correlation
analyses were performed to evaluate potential links between key characteristics of the music
intervention “dose” (ie, intervention duration, music session frequency and length) and MCS and PCS
scores. Significance was set at α = .05 for all statistical tests except meta-analysis main effects;
α = .033 was used for meta-analysis main effects to control for multiplicity of related MCS and PCS
outcomes, as per recommendations for meta-analyses aiming to best balance Type I and II error
risk.23 Analyses were conducted in RevMan version 5.4 (Cochrane Collaboration) and SPSS version
26 (IBM Corp).

Finally, published meta-analyses of MCS and PCS scores from established non–pharmaceutical
or medical health interventions were retrieved to serve as a basis for comparison with results of the
present study. Additionally, changes in MCS and PCS scores were evaluated against a 3-point
minimum clinically important difference threshold established by the SF-36 developers.24 This
threshold was designed to be a general benchmark for meaningful change based on a range of
longitudinal and cross-sectional data sets from both clinical and healthy populations; accordingly, this
threshold was deemed particularly appropriate for the broad scope and heterogeneous literature
included in this review.24

Results

Data from 26 eligible studies and 779 total participants (mean [SD] age, 60 [11] years) were included
in the present study (eFigure 1, eTables 1 and 2 in the Supplement). Included studies were conducted
in Australia,25 Brazil,26-28 China (Hong Kong SAR),29 Germany,30 India,31 Italy,32-34 The
Netherlands,35,36 Spain,37 Sweden,38 Thailand,39 Turkey,40 the United Kingdom,41-45 and the
US.46-50 Included studies comprised 22 investigations of clinical populations and 4 of healthy
populations (10 investigations examined music listening, 7 music therapy, 8 singing, and 1 gospel
music intervention) and 20 randomized clinical trials (RCTs) and 6 single-group studies (8 RCTs
included comparisons with a usual treatment control group, 3 RCTs used meditation control groups,
and 9 RCTs used a range of other disparate control groups). MCS and PCS scores were available for
25 studies; only MCS data was available in 1 additional study.49 Evidence quality was high in 5 studies
(19%), moderate in 11 studies (42%), low in 7 studies (27%), and very low in 3 studies (12%) (eTable 3
in the Supplement).

Pre-Post Changes
Music interventions were associated with significant increases in both MCS (total mean difference,
2.95 points; 95% CI, 1.39-4.51 points; P < .001) and PCS scores (total mean difference, 1.09 points;
95% CI, 0.15-2.03 points; P =.02) from preintervention values (Figure 1 and Figure 2). Standardized
mean differences were 0.25 (95% CI, 0.15-0.36) for MCS scores and 0.15 (95% CI, 0.05-0.26) for
PCS scores. MCS scores (including 779 participants) were significantly greater in moderate-quality
and high-quality vs very low–quality and low-quality studies and varied significantly across
intervention types (χ2 = 4.56; I2 = 78.1%; P = .03) (Figure 1). However, changes in MCS scores did not
significantly vary across intervention types when the 1 gospel music intervention study46 was
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excluded. PCS scores (including 763 participants) did not significantly vary according to study quality
or intervention type.

No key characteristics of the music intervention dose (ie, intervention duration, music session
frequency and length), nor any combination of these characteristics, were associated with changes in
MCS or PCS scores. No significant statistical heterogeneity or evidence of small study or publication
bias (eFigures 2 and 3 in the Supplement) was present in either analysis. Results of these meta-
analyses were also judged to be minimally affected by individual study biases but limited by the
imprecision of relatively wide confidence intervals. Accordingly, results were appraised to provide

Figure 1. Associations Between Music Interventions and Preintervention to Postintervention Changes in 36-Item and 12-Item Health Survey
Short Form Mental Component Summary Scores, Stratified by Music Intervention Type

Weight, 
%

Favors negative
change

Favors positive 
change

Postintervention
Mean (SD) 
score

Total 
participants

Preintervention
Mean (SD) 
score

Total 
participantsStudy or subgroup

2.2.1 Music therapy
Atiwannapat et al,40 2016 
(active MT)

35.6 (8.67) 4 26.9 (18.5) 5 0.7 8.70 (–9.61 to 27.01)

Atiwannapat et al,40 2016 
(receptive MT)

46 (26.8) 4 32.8 (24.6) 5 0.2 13.20 (–20.78 to 47.18)

Hagemann et al,27 2020 54.2 (20.1) 23 43.6 (24.5) 23 1.4 10.60 (–2.35 to 23.55)
Mandel et al,51 2007 52.2 (20.1) 55 48.1 (18.8) 55 3.8 4.10 (–3.17 to 11.37)
Mujdeci et al,41 2015 45.1 (12) 13 30.1 (20.3) 13 1.4 15.00 (2.18 to 27.82)
Ribeiro et al,28 2018 43 (16) 10 38 (23.9) 10 0.7 5.00 (–12.83 to 22.83)
Zanini et al,29 2009 57.8 (11.3) 23 49.3 (24.1) 23 1.9 8.50 (–2.38 to 19.38)
Zeppegno et al,35 2021 50.8 (16.1) 26 45.1 (17.8) 26 2.5 5.70 (–3.53 to 14.93)
Subtotal (95% CI) 158 160 12.6 7.29 (3.14 to 11.44)

Mean difference IV,
random, 95% CI

Heterogeneity: τ2 = 0.00; χ2 = 2.74, df = 7 (P = .91); I2 = 0%
Test for overall effect: Z = 3.45 (P < .001)

2.2.2 Music listening
Altena et al,36 2009 78.8 (36.4) 15 75.6 (12.8) 15 0.6 3.20 (–16.33 to 22.73)
Ashok et al,32 2019 43.7 (23.2) 20 42.1 (55.4) 20 0.3 1.60 (–24.72 to 27.92)
Burrai et al,33 2020 51.8 (11.8) 74 46.5 (10.9) 82 10.2 5.30 (1.72 to 8.88)
Innes et al,49 2016 75.3 (12) 11 70 (21.3) 11 1.1 5.30 (–9.15 to 19.75)
Innes et al,48 2018 51.1 (15.6) 30 48.7 (15.9) 30 3.3 2.40 (–5.57 to 10.37)
Lavretsky et al,50 2013 43.6 (10.6) 16 37.3 (11) 16 3.6 6.30 (–1.19 to 13.79)
Lee et al,30 2020 45.8 (8.9) 31 42.2 (11.2) 31 6.7 3.60 (–1.44 to 8.64)
Logtenberg et al,37 2007 48.1 (10.6) 15 46.7 (12.5) 15 3.0 1.40 (–6.89 to 9.69)

Subtotal (95% CI) 299 307 42.0 2.83 (0.90 to 4.77)

Mateu et al,37 2018 35.9 (9.6) 58 36.1 (10.1) 58 10.1 –0.20 (–3.79 to 3.39)
Wahlstöm et al,39 2020 44.2 (16) 29 43.6 (16) 29 3.1 0.60 (–7.64 to 8.84)

Heterogeneity: τ2 = 0.00; χ2 = 6.02, df = 9 (P = .74); I2 = 0%
Test for overall effect: Z = 2.87 (P = .004)

2.2.3 Singing
Corvo et al,34 2020 50 (8.5) 41 50.2 (12.4) 41 7.5 –0.20 (–4.80 to 4.40)
Coulton et al,42 2015 55.5 (9.3) 105 48.8 (11.5) 131 13.4 6.70 (4.05 to 9.35)
Davidson et al,26 2014 53.5 (17.8) 29 56.2 (22.9) 29 2.0 –2.70 (–13.26 to 7.86)
Gale et al,43 2012 50.9 (14) 20 46.2 (17.5) 20 2.3 4.70 (–5.12 to 14.52)
Groener et al,31 2015 50.5 (6.3) 18 52.1 (7.7) 18 7.5 –1.60 (–6.20 to 3.00)
Lord et al,46 2010 49.9 (20.9) 15 47.4 (14.8) 15 1.4 2.50 (–10.46 to 15.46)
Lord et al,44 2012 57.5 (25.3) 13 48.2 (20.8) 13 0.7 9.30 (–8.50 to 27.10)
Philip et al,45 2020 53.8 (15.6) 9 53.6 (11.7) 9 1.4 0.20 (–12.54 to 12.94)
Subtotal (95% CI) 250 276 36.2 2.08 (–1.54 to 5.70)
Heterogeneity: τ2 = 11.42; χ2 = 14.87, df = 7 (P = .04); I2 = 53%
Test for overall effect: Z = 1.12 (P = .26)

Total (95% CI) 743 779 100 2.95 (1.39 to 4.51)
Heterogeneity: τ2 = 2.89; χ2 = 32.58, df = 26 (P = .17); I2 = 20%
Test for overall effect: Z = 3.71 (P < .001)
Test for subgroup differences: χ2 = 8.83; df = 3 (P = .03); I2 = 66.0%

2.2.4 Gospel music
Bittman et al,47 2020 52.8 (9.9) 36 54.1 (6.8) 36 9.2 –1.30 (–5.22 to 2.62)
Subtotal (95% CI) 36 36 9.2 –1.30 (–5.22 to 2.62)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.65 (P = .52)

–50 25 500
Mean difference IV, random, 95% CI

–25

IV indicates inverse variance; MT, music therapy. Box size corresponds to the weighting
of each study in the meta-analysis. Diamonds provided for each subgroup as well as the
overall analysis indicate the aggregated mean (middle of the diamond) and 95% CIs

(points of the diamonds) of results from appropriate included studies. Total refers to the
total number of participants included in analyses at preintervention and
postintervention time points.
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moderate-quality evidence, indicating that “the true effect is probably close to the estimated
effect.”18

Music Plus Treatment as Usual vs Treatment as Usual Alone
Adding music interventions to treatment as usual (TAU) was associated with significant increases in
MCS scores vs TAU alone (total mean difference, 3.72 points; 95% CI, 0.40-7.05 points)
(standardized mean difference, 0.24; 95% CI, 0.02-0.45) (P = .03) (Figure 3). Differences for PCS
scores were not significant (Figure 4). Improved MCS in music plus TAU vs TAU groups did not vary
significantly with study quality or music intervention type, and no significant statistical heterogeneity
or evidence of small study or publication biases was present in either analysis (eFigures 4 and 5 in

Figure 2. Associations Between Music Interventions and Preintervention to Postintervention Changes in 36-Item and 12-Item Health Survey Short Form
Physical Component Summary Scores, Stratified by Music Intervention Type

Weight, 
%

Favors negative
change

Favors positive 
change

Postintervention

Mean (SD) 
score

Total 
participants

Preintervention

Mean (SD) 
score

Total 
participantsStudy or subgroup

2.1.1 Music therapy
Atiwannapat et al,40 2016 
(active MT)

43.6 (17) 4 43 (29) 5 0.1 0.60 (–29.79 to 30.99)

Atiwannapat et al,40 2016 
(receptive MT)

47.6 (19.3) 4 44.2 (19.9) 5 0.1 3.40 (–22.33 to 29.13)

Hagemann et al,27 2020 45.7 (23.6) 23 43.1 (24.8) 23 0.5 2.60 (–11.39 to 16.59)
Mandel et al,51 2007 44 (25.7) 55 38.3 (27.1) 55 0.9 5.70 (–4.17 to 15.57)
Mujdeci et al,41 2015 55.4 (16.1) 13 48.9 (21.5) 13 0.4 6.50 (–8.10 to 21.10)
Ribeiro et al,28 2018 46 (23.2) 10 40.5 (26.1) 10 0.2 5.50 (–16.14 to 27.14)
Zanini et al,29 2009 46.8 (19.5) 23 40.1 (28.1) 23 0.5 6.70 (–7.28 to 20.68)
Zeppegno et al,35 2021 48.8 (20.5) 26 45.6 (30.6) 26 0.4 3.20 (–10.96 to 17.36)
Subtotal 158 160 3.1 4.87 (–0.48 to 10.23)

Mean difference IV,
random, 95% CI

Heterogeneity: τ2 = 0.00; χ2 = 0.39, df = 7 (P = 1.00); I2 = 0%
Test for overall effect: Z = 1.78 (P = .07)

2.1.2 Music listening
Altena et al,36 2009 71.1 (32) 15 71.8 (13.7) 15 0.3 –0.70 (–18.32 to 16.92)
Ashok et al,32 2019 43.7 (22.6) 20 36.8 (23.5.) 20 0.4 6.90 (–7.39 to 21.19)
Burrai et al,33 2020 43.8 (10.9) 74 39.8 (11.8) 82 7.0 4.00 (0.44 to 7.56)
Innes et al,49 2016 59.5 (12.5) 11 47.9 (18.6) 11 0.5 11.60 (–1.64 to 24.84)
Innes et al,48 2018 46.5 (16.6) 30 45.5 (23.6) 30 0.8 1.00 (–9.32 to 11.32)

35.8 (14) 31 34.6 (15.9) 31 1.6 1.20 (–6.26 to 8.66)Lee et al,30 2020
43 (9.5) 15 39.7 (6.6) 15 2.6 3.30 (–2.55 to 9.15)Logtenberg et al,37 2007
30 (6.5) 58 30.7 (6.8) 58 15.1 –0.70 (–3.12 to 1.72)

Subtotal 283 291 30.2 1.41 (–0.73 to 3.55)

Mateu et al,37 2018
Wahlstöm et al,39 2020 46.2 (12) 29 48.8 (14) 29 2.0 –2.60 (–9.31 to 4.11)

Heterogeneity: τ2 = 1.64; χ2 = 9.47, df = 8 (P = .30); I2 = 15%
Test for overall effect: Z = 1.29 (P = .20)

2.1.3 Singing
Corvo et al,34 2020 38.9 (6.1) 41 39 (5.6) 41 13.7 –0.10 (–2.63 to 2.43)
Coulton et al,42 2015 40 (5) 105 39.1 (6.6) 131 40.3 0.90 (–0.58 to 2.38)
Davidson et al,26 2014 42 (21) 29 41.2 (29.3) 29 0.5 0.80 (–12.32 to 13.92)
Gale et al,43 2012 43.2 (29.8) 20 42.4 (32.7) 20 0.2 0.80 (–18.59 to 20.19)
Groener et al,31 2015 50.4 (4.8) 18 50.8 (6.6) 18 6.2 –0.40 (–4.17 to 3.37)
Lord et al,46 2010 39.5 (14.6) 15 32 (14) 15 0.8 7.50 (–2.74 to 17.74)
Lord et al,44 2012 49.4 (19) 13 36.5 (13.8) 13 0.5 12.90 (0.13 to 25.67)
Philip et al,45 2020 30.8 (11.8) 9 32.4 (26.4) 9 0.2 –1.60 (–20.49 to 17.29)
Subtotal 250 276 62.6 0.73 (–0.45 to 1.92)
Heterogeneity: τ2 = 0.00; χ2 = 6.04, df = 7 (P = .54); I2 = 0%
Test for overall effect: Z = 1.21 (P = .23)

Total (95% CI) 727 763 100 1.09 (0.15 to 2.03)
Heterogeneity: τ2 = 0.00; χ2 = 19.49, df = 25 (P = .77); I2 = 0%
Test for overall effect: Z = 2.27 (P < .001)
Test for subgroup differences: χ2 = 3.66; df = 3 (P = .30); I2 = 18.0%

2.1.4 Gospel music
Bittman et al,47 2020 47.9 (10.1) 36 44.1 (9.8) 36 4.2 3.80 (–0.80 to 8.40)
Subtotal 36 36 4.2 3.80 (–0.80 to 8.40)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.62 (P = .11)

–50 25 500
Mean difference IV, random, 95% CI

–25

IV indicates inverse variance; MT, music therapy. Total refers to the total number of participants included in analyses at preintervention and postintervention time points.
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the Supplement). Pre-post intervention changes in MCS and PCS scores associated with music plus
TAU interventions did not significantly differ from changes in MCS and PCS scores associated with all

Figure 3. Associations Between Music Interventions Added to Treatment as Usual (TAU) vs TAU Alone and Changes in 36-Item and 12-Item Health Survey Short Form
Mental Component Summary Scores, Stratified by Music Intervention Type

Weight, 
%

Favors
TAU

Favors 
music + TAU

Music + TAU

Mean (SD)
score

Total
participants

TAU

Mean (SD)
score

Total
participantsStudy or subgroup

1.1.1 Music therapy
Mandel et al,51 2007 52.2 (20.1) 55 51 (15.6) 48 16.7 1.20 (–5.71 to 8.11)
Ribeiro et al,28 2018 43 (16) 10 44.4 (23.6) 11 3.6 –1.40 (–18.51 to  15.71)
Zanini et al,29 2009 57.7 (11.3) 23 44.6 (27.4) 22 6.5 13.10 (0.75 to 25.45)
Zeppegno et al,35 2021 50.8 (16.1) 26 43.6 (21.4) 29 9.4 7.20 (–2.75 to 17.15)

Subtotal (95% CI) 114 110 36.2 4.63 (–0.89 to  10.15)

Mean difference IV,
random, 95% CI

Heterogeneity: τ2 = 4.69; χ2 = 3.48, df = 3 (P = .32); I2 = 14%
Test for overall effect: Z = 1.65 (P = .10)

1.1.2 Music listening
Ashok et al,32 2019 43.7 (23.2) 20 45.3 (20.2) 20 5.5 –1.60 (–15.08 to  11.88)
Burrai et al,33 2020 51.8 (11.8) 82 47 (9.7) 77 37.2 4.80 (1.45 to  8.15)
Wahlstöm et al,39 2020 44.2 (16) 29 46.2 (13) 41 16.2 –2.00 (–9.05 to 5.05)

Subtotal (95% CI) 131 138 59.0 1.92 (–3.19 to 7.03)
Heterogeneity: τ2 = 9.03; χ2 = 3.45, df = 2 (P = .18); I2 = 42%
Test for overall effect: Z = 0.74 (P = .46)

Total (95% CI) 254 257 100 3.72 (0.40 TO 7.05)
Heterogeneity: τ2 = 4.84; χ2 = 8.94, df = 7 (P = .26); I2 = 22%
Test for overall effect: Z = 2.19 (P = .03)
Test for subgroup differences: χ2 = 2.47, df = 2 (P = .29); I2 = 19.0%

1.1.3 Singing
Philip et al,45 2020 53.7 (15.7) 9 39.8 (15.7) 9 4.8 13.90 (–0.61 to 28.41)

Subtotal (95% CI) 9 9 4.8 13.90 (–0.61 to 28.41)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.88 (P = .06)

–50 25 500
Mean difference IV, random, 95% CI

–25

IV indicates inverse variance. Total refers to the total number of participants included in analyses at preintervention and postintervention time points.

Figure 4. Associations Between Music Interventions Added to Treatment as Usual (TAU) vs TAU Alone and Changes in 36-Item and 12-Item Health Survey Short Form
Physical Component Summary Scores, Stratified by Music Intervention Type

Weight, 
%

Favors
TAU

Favors 
music + TAU

Music + TAU

Mean (SD)
score

Total
participants

TAU

Mean (SD)
score

Total
participantsStudy or subgroup

1.2.1 Music therapy
Mandel et al,51 2007 44 (25.7) 55 40.3 (20.9) 48 8.2 3.70 (–5.30 to 12.70)
Ribeiro et al,28 2018 46 (23.2) 10 48.2 (27.4) 11 1.4 –2.20 (–23.86 to 19.46)
Zanini et al,29 2009 46.8 (19.5) 23 42.3 (31.3) 22 2.9 4.50 (–10.82 to 19.82)
Zeppegno et al,35 2021 48.8 (20.5) 26 46.5 (24.2) 29 4.8 2.30 (–9.52 to 14.12)

Subtotal (95% CI) 114 110 17.3 2.96 (–3.26 to 9.17)

Mean difference IV,
random, 95% CI

Heterogeneity: τ2 = 0.00; χ2 = 0.29, df = 3 (P = .96); I2 = 0%
Test for overall effect: Z = 0.93 (P = .35)

1.2.2 Music listening
Ashok et al,32 2019 43.7 (22.6) 20 39.8 (20.7) 20 3.7 3.90 (–9.53 to 17.33)
Burrai et al,33 2020 43.8 (10.9) 82 40.5 (11.4) 77 55.5 3.30 (–0.17 to 6.77)
Wahlstöm et al,39 2020 46.2 (12) 29 48.7 (14) 41 17.9 –2.50 (–8.62 to 3.62)

Subtotal (95% CI) 131 138 77.1 1.56 (–2.44 to 5.55)
Heterogeneity: τ2 = 3.68; χ2 = 2.69, df = 2 (P = .26); I2 = 26%
Test for overall effect: Z = 0.76 (P = .45)

Total (95% CI) 254 257 100 1.85 (–0.74 to 4.44)
Heterogeneity: τ2 = 0.00; χ2 = 4.01, df = 7 (P = .78); I2 = 0%
Test for overall effect: Z = 1.40 (P = .16)
Test for subgroup differences: χ2 = 0.99, df = 2 (P = .61); I2 = 0%

1.2.3 Singing
Philip et al,45 2020 30.8 (11.8) 9 34.2 (11.8) 9 5.6 –3.40 (–14.30 to 7.50)

Subtotal (95% CI) 9 9 5.6 –3.40 (–14.30 to 7.50)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.61 (P = .54)

–50 25 500
Mean difference IV, random, 95% CI

–25

IV indicates inverse variance. Total refers to the total number of participants included in analyses at preintervention and postintervention time points.
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other included music interventions (eFigures 6 and 7 in the Supplement). Results of these meta-
analyses were judged to be minimally affected by individual study biases but limited by the
imprecision of wide confidence intervals across studies. Accordingly, results were appraised to
provide moderate-quality evidence.

Music Listening vs Meditation
No significant differences in MCS or PCS scores in music listening vs meditation intervention studies
were present across 3 included studies (eFigures 8 and 9 in the Supplement). Once again, no
significant statistical heterogeneity or evidence of small study or publication biases was present in
either analysis. However, results were limited by the small number of studies and wide confidence
intervals, and judged to provide low-quality evidence (ie, “the true effect might be markedly different
from the estimated effect”).18

HRQOL Changes Associated With Music Interventions in Context
Changes in MCS scores, both pre-post intervention and vs TAU, met or exceeded the proposed
3-point minimum important difference threshold for MCS and PCS scores.17 Pre-post changes in PCS
scores (1.1-point improvement) fell below this threshold.

Changes in MCS scores (pre-post and vs TAU) were similar to changes in PCS scores reported for
weight loss in studies of adults with obesity (2.8-point improvement; no significant MCS change).51

However, mean differences in MCS and PCS scores (pre-post and vs TAU) associated with music
interventions were substantially smaller than differences in MCS and PCS scores associated with
resistance exercise (ie, strength training) in older adults from mixed clinical and healthy populations
vs mixed control groups (standardized mean difference: MCS, 0.54; PCS, 0.50)52 and mixed modes
of exercise in participants with knee osteoarthritis vs inactive or psycho-educational control groups
(standardized mean difference: MCS, 0.44; PCS, 0.52).53

Discussion

This meta-analysis of 26 studies of music interventions provided clear and quantitative moderate-
quality evidence that music interventions are associated with clinically significant changes in mental
HRQOL. Additionally, a subset of 8 studies demonstrated that adding music interventions to usual
treatment was associated with clinically significant changes to mental HRQOL in a range of
conditions. Music interventions were associated with substantially smaller changes in physical
HRQOL, which are of potentially equivocal practical importance.17 The substantial individual variation
in responses to music interventions across included studies should be emphasized; this analysis must
only be used as a general guide to the associations between music interventions and
HRQOL changes.

Included studies presented considerable heterogeneity in study populations and geographic
locations, music intervention types and doses, and TAU control groups. However, no statistical
heterogeneity or evidence of small study or publication bias was present in any analyses. This
suggests that results approximate the true, albeit general, association between music interventions
and changes in HRQOL. Further research is still needed to provide guidance regarding optimal music
interventions and doses in distinct clinical and public health scenarios.

Associations between music interventions and changes in MCS scores (pre-post and music plus
TAU vs TAU) are within the range, albeit on the low end, of changes in MCS and PCS scores associated
with established non–pharmaceutical/medical,51-54 as well as pharmaceutical/medical,55-57 health
interventions, and thus are likely to be clinically significant.17 Accordingly, this review quantitatively
confirmed narrative syntheses from prior systematic reviews asserting that music interventions are
linked to meaningful improvements in well-being and HRQOL.3-6 Of particular interest for future
study and health policy is the fact that these benefits are associated with participation in a broadly
rewarding activity.58 While uptake and adherence challenges persist with other non–pharmaceutical/

JAMA Network Open | Complementary and Alternative Medicine Music Interventions and Health-Related Quality of Life

JAMA Network Open. 2022;5(3):e223236. doi:10.1001/jamanetworkopen.2022.3236 (Reprinted) March 22, 2022 8/15

Downloaded From: https://jamanetwork.com/ by Desert Wolf on 05/24/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.3236&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.3236
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.3236&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.3236


Ta
bl

e.
Ch

ar
ac

te
ris

tic
so

fI
nc

lu
de

d
St

ud
ie

s

So
ur

ce
St

ud
y

de
si

gn
Po

pu
la

tio
n

M
us

ic
in

te
rv

en
tio

n
M

us
ic

in
te

rv
en

tio
n

gr
ou

p
Co

nt
ro

lg
ro

up

Ty
pe

Le
ng

th
Se

ss
io

n
fr

eq
ue

nc
y

Se
ss

io
n

du
ra

tio
n

To
ta

l,
N

o.
M

en
/w

om
en

M
ea

n
ag

e,
y

Ty
pe

To
ta

l,
N

o.
Al

te
na

et
al

,3
5

20
09

RC
T

Cl
in

ic
al

(h
yp

er
te

ns
io

n)
M

us
ic

lis
te

ni
ng

(“
sl

ow
m

us
ic

”)
9

w
k

Da
ily

N
ot

sp
ec

ifi
ed

15
8/

7
59

Ex
er

ci
se

sw
ith

br
ea

th
in

g
de

vi
ce

15

As
ho

k,
Sh

an
m

ug
am

,
an

d
So

m
an

,3
1

20
19

RC
T

Cl
in

ic
al

(c
or

on
ar

y
by

pa
ss

)
M

us
ic

lis
te

ni
ng

(s
ed

at
iv

e
m

us
ic

w
ith

ou
tl

yr
ic

sw
ith

te
m

po
60

-8
0

be
at

sp
er

m
in

ut
e)

+
TA

U

1
w

k
Da

ily
20

m
in

20
6/

14
60

.8
TA

U
(c

ar
di

ac
re

ha
bi

lit
at

io
n)

20

At
iw

an
na

pa
te

ta
l,3

9

20
16

RC
T

Cl
in

ic
al

(m
aj

or
de

pr
es

si
ve

di
so

rd
er

)
M

us
ic

th
er

ap
y

(in
di

vi
du

al
,a

ct
iv

e)
12

w
k

W
ee

kl
y

1
h

5
1/

4
41

.6
Gr

ou
p

co
un

se
lli

ng
4

M
us

ic
th

er
ap

y
(in

di
vi

du
al

,r
ec

ep
tiv

e)
12

w
k

W
ee

kl
y

1
h

5
2/

3
54

.4
Gr

ou
p

co
un

se
lli

ng
4

Bi
tt

m
an

et
al

,4
6

20
20

RC
T

Cl
in

ic
al

(2
or

m
or

e
m

et
ab

ol
ic

ris
k

fa
ct

or
s)

Go
sp

el
m

us
ic

pr
og

ra
m

(s
in

gi
ng

an
d

pl
ay

in
g

m
us

ic
al

in
st

ru
m

en
ts

[c
la

vi
no

va
s,

gu
ita

rs
,

dr
um

s]
)+

he
al

th
ed

uc
at

io
n

1
y

W
ee

kl
y

45
m

in
36

6/
30

62
.5

H
ea

lth
ed

uc
at

io
n

(c
ar

di
ov

as
cu

la
rr

is
k

re
du

ct
io

n)

35

Bu
rr

ai
et

al
,3

2
20

20
RC

T
Cl

in
ic

al
(h

ea
rt

fa
ilu

re
)

M
us

ic
lis

te
ni

ng
(r

ec
or

de
d

cl
as

si
ca

lm
us

ic
;

ex
pe

rim
en

te
r-

se
le

ct
ed

tr
ac

ks
w

ith
te

m
po

60
-8

0
be

at
sp

er
m

in
ut

e)

12
w

k
Da

ily
30

m
in

82
47

/3
5

71
.6

TA
U

(h
ea

rt
fa

ilu
re

)
77

Co
rv

o,
Sk

in
gl

ey
,

an
d

Cl
ift

,3
3

20
20

Si
ng

le
gr

ou
p

st
ud

y

H
ea

lth
y

(o
ld

er
pe

op
le

)
Si

ng
in

g
(1

si
ng

in
g

gr
ou

p)
12

w
k

W
ee

kl
y

2
h

41
“P

re
do

m
in

an
tly

fe
m

al
e”

N
o

da
ta

N
A

N
A

Co
ul

to
n

et
al

,4
1

20
15

RC
T

H
ea

lth
y

(o
ld

er
pe

op
le

)
Si

ng
in

g
(g

ro
up

)
14

w
k

W
ee

kl
y

1.
5

h
13

1
25

/1
06

69
.2

W
ai

tl
is

t
12

7

Da
vi

ds
on

et
al

,2
5

20
14

Si
ng

le
gr

ou
p

st
ud

y

H
ea

lth
y

(o
ld

er
pe

op
le

)
Si

ng
in

g
(g

ro
up

)
8

w
k

W
ee

kl
y

1.
5

h
29

21
/8

77
.5

N
A

N
A

Ga
le

et
al

,4
2

20
12

Si
ng

le
gr

ou
p

st
ud

y

Cl
in

ic
al

(c
an

ce
r

su
rv

iv
or

s)
Si

ng
in

g
(g

ro
up

)
12

w
k

W
ee

kl
y

2
h

30
Un

sp
ec

ifi
ed

60
.2

N
A

N
A

Gr
oe

ne
re

ta
l,3

0

20
15

RC
T

Cl
in

ic
al

(d
ia

be
te

s)
Si

ng
in

g
(g

ro
up

)+
H

ea
lth

ed
uc

at
io

n
3

d
Da

ily
30

m
in

18
14

/4
46

H
ea

lth
ed

uc
at

io
n

17

H
ag

em
an

n,
M

ar
tin

,
an

d
N

em
e,

2
6

20
20

Si
ng

le
gr

ou
p

st
ud

y

Cl
in

ic
al

(c
hr

on
ic

ki
dn

ey
di

se
as

e)
M

us
ic

th
er

ap
y

(g
ro

up
,a

ct
iv

e)
4

w
k

Tw
ic

e
w

ee
kl

y
1.

25
h

23
12

/1
1

54
.9

N
A

N
A

In
ne

se
ta

l,4
7

20
18

RC
T

Cl
in

ic
al

(k
ne

e
os

te
oa

rt
hr

iti
s)

M
us

ic
lis

te
ni

ng
(r

ec
or

de
d

cl
as

si
ca

lm
us

ic
;p

at
ie

nt
ch

oi
ce

of
80

ex
pe

rim
en

te
r-

se
le

ct
ed

so
ng

s)

8
w

k
Tw

ic
e

da
ily

20
m

in
11

5/
6

58
.8

M
ed

ita
tio

n
(M

an
tr

a)
11

In
ne

se
ta

l,4
8

20
16

RC
T

Cl
in

ic
al

(c
og

ni
tiv

e
de

cl
in

e)
M

us
ic

lis
te

ni
ng

(r
ec

or
de

d
cl

as
si

ca
lm

us
ic

;p
at

ie
nt

ch
oi

ce
of

80
ex

pe
rim

en
te

r-
se

le
ct

ed
so

ng
s)

12
w

k
Da

ily
12

m
in

30
5/

25
60

.2
M

ed
ita

tio
n

(K
ir

ta
n

Kr
iy

a)
30

La
vr

et
sk

y
et

al
,4

9

20
13

RC
T

Cl
in

ic
al

(d
em

en
tia

ca
re

gi
ve

rs
w

ith
de

pr
es

si
ve

sy
m

pt
om

s)

M
us

ic
lis

te
ni

ng
(r

ec
or

de
d

m
us

ic
;e

xp
er

im
en

te
r

pr
ov

id
ed

CD
)

8
w

k
Da

ily
12

m
in

16
2/

14
60

.6
M

ed
ita

tio
n

(K
ir

ta
n

Kr
iy

a)
23

Le
e,

Ch
an

,M
ok

2
9

20
10

RC
T

H
ea

lth
y

(o
ld

er
pe

op
le

)
M

us
ic

lis
te

ni
ng

(P
at

ie
nt

ch
oi

ce
of

ex
pe

rim
en

te
r-

se
le

ct
ed

m
us

ic
;m

ed
ita

tiv
e,

As
ia

n
cl

as
si

ca
l,

W
es

te
rn

cl
as

si
ca

l,
sl

ow
ja

zz
,C

hi
ne

se
cl

as
si

ca
l)

4
w

k
W

ee
kl

y
30

m
in

31
11

/2
0

75
.5

In
ac

tiv
e

35 (c
on

tin
ue

d)

JAMA Network Open | Complementary and Alternative Medicine Music Interventions and Health-Related Quality of Life

JAMA Network Open. 2022;5(3):e223236. doi:10.1001/jamanetworkopen.2022.3236 (Reprinted) March 22, 2022 9/15

Downloaded From: https://jamanetwork.com/ by Desert Wolf on 05/24/2022



Ta
bl

e.
Ch

ar
ac

te
ris

tic
so

fI
nc

lu
de

d
St

ud
ie

s(
co

nt
in

ue
d)

So
ur

ce
St

ud
y

de
si

gn
Po

pu
la

tio
n

M
us

ic
in

te
rv

en
tio

n
M

us
ic

in
te

rv
en

tio
n

gr
ou

p
Co

nt
ro

lg
ro

up

Ty
pe

Le
ng

th
Se

ss
io

n
fr

eq
ue

nc
y

Se
ss

io
n

du
ra

tio
n

To
ta

l,
N

o.
M

en
/w

om
en

M
ea

n
ag

e,
y

Ty
pe

To
ta

l,
N

o.
Lo

gt
en

be
rg

et
al

,3
6

20
07

RC
T

Cl
in

ic
al

(t
yp

e
2

di
ab

et
es

+
hy

pe
rt

en
si

on
)

M
us

ic
lis

te
ni

ng
(“

va
rio

us
ki

nd
so

fr
an

do
m

m
us

ic
”)

8
w

k
Da

ily
N

ot
sp

ec
ifi

ed
15

3/
12

62
.7

Ex
er

ci
se

sw
ith

br
ea

th
in

g
de

vi
ce

15

Lo
rd

et
al

,4
5

20
10

RC
T

Cl
in

ic
al

(C
O

PD
)

Si
ng

in
g

(g
ro

up
)+

br
ea

th
in

g
ed

uc
at

io
n

6
w

k
Tw

ic
e

w
ee

kl
y

1
h

15
N

o
da

ta
66

.6
Br

ea
th

in
g

ed
uc

at
io

n
al

on
e

13

Lo
rd

et
al

,4
3

20
12

RC
T

Cl
in

ic
al

(C
O

PD
)

Si
ng

in
g

(g
ro

up
)+

br
ea

th
in

g
ed

uc
at

io
n

8
w

k
Tw

ic
e

w
ee

kl
y

1
h

13
N

o
da

ta
68

.6
Fi

lm
w

or
ks

ho
ps

+
br

ea
th

in
g

ed
uc

at
io

n
11

M
an

de
le

ta
l,5

0
20

07
RC

T
Cl

in
ic

al
(c

ar
di

ac
re

ha
bi

lit
at

io
n)

M
us

ic
th

er
ap

y
(a

ct
iv

e,
in

di
vi

du
al

)+
TA

U
10

w
k

Ev
er

y
ot

he
r

w
ee

k
1.

5
h

55
27

/2
8

65
TA

U
(c

ar
di

ac
re

ha
bi

lit
at

io
n)

48

M
at

eu
et

al
,3

7
20

18
Si

ng
le

gr
ou

p
cr

os
so

ve
r

st
ud

y

Cl
in

ic
al

(l
ow

-b
ac

k
pa

in
)

M
us

ic
lis

te
ni

ng
(r

el
ax

in
g

m
us

ic
;p

at
ie

nt
ch

oi
ce

of
so

ng
sf

ro
m

pr
ov

id
ed

CD
)

8
w

k
Da

ily
N

ot
sp

ec
ifi

ed
58

15
/4

3
51

Pr
og

re
ss

iv
e

m
us

cl
e

re
la

xa
tio

n
w

ith
‘lo

w
-

le
ve

lb
ac

kg
ro

un
d

m
us

ic
’

58

M
uj

de
ci

et
al

,4
0

20
15

Si
ng

le
gr

ou
p

st
ud

y

Cl
in

ic
al

(t
in

ni
tu

s)
M

us
ic

th
er

ap
y

(r
ec

ep
tiv

e;
lis

te
ni

ng
to

pa
tie

nt
pr

ef
er

re
d

re
co

rd
ed

m
us

ic
,

ed
ite

d
to

be
70

%
m

us
ic

an
d

30
%

no
is

e)

8
w

k
Da

ily
2

h
13

7/
6

46
.8

N
A

N
A

Ph
ili

p
et

al
,4

4
20

20
RC

T
Cl

in
ic

al
(C

O
PD

)
Si

ng
in

g
(g

ro
up

)+
TA

U
12

w
k

W
ee

kl
y

1
h

9
6/

3
72

.1
TA

U
(C

O
PD

)
9

Ri
be

iro
,2

7
20

18
RC

T
Cl

in
ic

al
(N

IC
U

m
ot

he
rs

)
M

us
ic

th
er

ap
y

(in
di

vi
du

al
;

re
ce

pt
iv

e)
+

TA
U

7
w

k
W

ee
kl

y
45

m
in

10
0/

10
25

.8
TA

U
(N

IC
U)

11

W
ah

ls
tö

m
et

al
,3

8

20
20

RC
T

Cl
in

ic
al

(a
tr

ia
l

fib
ril

la
tio

n)
M

us
ic

lis
te

ni
ng

(r
el

ax
in

g
re

co
rd

ed
m

us
ic

(M
ed

iC
ur

e)
de

liv
er

ed
in

gr
ou

p
se

tt
in

g)
+

TA
U

12
w

k
W

ee
kl

y
30

m
in

29
14

/1
5

64
TA

U
(a

tr
ia

lf
ib

ril
la

tio
n)

41

Za
ni

ni
et

al
,2

8
20

09
RC

T
Cl

in
ic

al
(h

yp
er

te
ns

io
n)

M
us

ic
th

er
ap

y
(g

ro
up

,
ac

tiv
e)

+
TA

U
12

w
k

W
ee

kl
y

1
h

23
7/

16
66

.5
TA

U
(h

yp
er

te
ns

io
n)

22

Ze
pp

eg
no

et
al

,3
4

20
21

RC
T

Cl
in

ic
al

(b
re

as
t

ca
nc

er
)

M
us

ic
th

er
ap

y
(g

ro
up

,
ac

tiv
e)

+
TA

U
6

w
k

W
ee

kl
y

1
h

26
N

o
da

ta
N

o
da

ta
TA

U
(r

ad
io

th
er

ap
y)

29

Ab
br

ev
ia

tio
ns

:C
O

PD
,c

hr
on

ic
ob

st
ru

ct
iv

e
pu

lm
on

ar
y

di
so

rd
er

;N
A,

no
ta

pp
lic

ab
le

;N
IC

U,
ne

on
at

al
in

te
ns

iv
e

ca
re

un
it;

RC
T,

ra
nd

om
iz

ed
co

nt
ro

lle
d

tr
ia

l;
TA

U,
tr

ea
tm

en
ta

su
su

al
.

JAMA Network Open | Complementary and Alternative Medicine Music Interventions and Health-Related Quality of Life

JAMA Network Open. 2022;5(3):e223236. doi:10.1001/jamanetworkopen.2022.3236 (Reprinted) March 22, 2022 10/15

Downloaded From: https://jamanetwork.com/ by Desert Wolf on 05/24/2022



medical interventions (eg, weight loss, exercise),59,60 music is “reliably ranked as one of life’s greatest
pleasures.”61 As such, music interventions may present a more attractive and effective
nonpharmaceutical alternative to other health interventions. Further study is required to investigate
this hypothesis and clarify the specific utility of music vs other established interventions.

Additionally, targeted research is also needed to provide insights into the mechanisms of music
interventions’ association with positive changes in HRQOL—ie, the who, what, when, where, and
how underpinning their effectiveness. The absence of any significant differences between music
intervention types and doses in the present analyses is intriguing but not definitive; these results
could also be simply explained by the diversity of included populations and interventions, even
within specific intervention types (particularly clearly demonstrated for music listening interventions
in the Table Broad confidence intervals of both main and intervention type–specific results in this
meta-analysis likely also reflect the diversity of interventions. A 2021 analysis62 indicated that the
mechanisms of music’s impact on health are complex and specific to distinct settings, suggesting that
targeted study is required to determine optimal music intervention characteristics in each setting.
However, other analyses propose that such targeted research may be able to be rapidly generalized
to other settings if foundational physiological mechanisms of music intervention effects can be
identified and targeted.63

Limitations
This study had several limitations. Review was limited by its broad inclusion criteria that limited
conclusions regarding the associations of specific music interventions in particular scenarios with
specific HRQOL changes, especially given the diversity of included interventions. Despite this
limitation, which would preclude the conduct of many meta-analyses, we contend that our meta-
analysis was justified by the demonstrated need for even general quantitative syntheses, which allow
music effects to be clearly contextualized.8 Additionally, standardized mean differences describing
the magnitude of pre-post intervention effects have been shown to be prone to bias and must be
interpreted with caution.64 However, the similar effect sizes of changes in MCS scores in pre-post
and music plus TAU vs TAU analyses provided additional confidence in the average magnitude of
pre-post MCS changes. Finally, this review was ultimately limited to studies evaluating the association
of music interventions HRQOL using the SF-36 or SF-12 instruments, a possibly skewed subset of
music intervention studies. Statistical homogeneity, the absence of apparent publication or small
study biases, and the broad psychometric rigor of the SF-36 and SF-1215,16 suggest that results of this
review approximated the true associations between music interventions and HRQOL changes.
However, the possibility remains that this subset of studies was not representative of music’s general
effects on HRQOL or that the SF-36 and SF-12 instruments do not completely capture the impact of
music on HRQOL. This uncertainty is reflected in the moderate quality rating of key review results,
indicating that “the true effect is probably close to the estimated effect.”18

Conclusions

This study provided moderate-quality quantitative evidence of associations between music
interventions and clinically significant changes in mental HRQOL. Mean differences in physical
HRQOL associated with music interventions were potentially equivocal. Changes in mental HRQOL
associated with music interventions were within the range, albeit at the low end, of average effects of
established non–pharmaceutical and medical interventions (eg, exercise, weight loss). Substantial
individual variation in music intervention effects precluded conclusions regarding music use in
specific scenarios. Future research is needed to clarify optimal music interventions and doses for use
in specific clinical and public health scenarios.

JAMA Network Open | Complementary and Alternative Medicine Music Interventions and Health-Related Quality of Life

JAMA Network Open. 2022;5(3):e223236. doi:10.1001/jamanetworkopen.2022.3236 (Reprinted) March 22, 2022 11/15

Downloaded From: https://jamanetwork.com/ by Desert Wolf on 05/24/2022



ARTICLE INFORMATION
Accepted for Publication: January 31, 2022.

Published: March 22, 2022. doi:10.1001/jamanetworkopen.2022.3236

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2022 McCrary JM
et al. JAMA Network Open.

Corresponding Author: J. Matt McCrary, Institute of Music Physiology and Musicians’ Medicine, Hannover
University of Music, Drama and Media, Neues Haus 1, 30175 Hannover, Germany (j.matt.mccrary@gmail.com).

Author Affiliations: Institute of Music Physiology and Musicians’ Medicine, Hannover University of Music, Drama
and Media, Hannover, Germany (McCrary, Altenmüller, Kretschmer, Scholz); Prince of Wales Clinical School,
University of New South Wales, Sydney, New South Wales, Australia (McCrary).

Author Contributions: Dr McCrary had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: McCrary, Altenmuller.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: McCrary, Altenmuller, Scholz.

Critical revision of the manuscript for important intellectual content: All authors.

Statistical analysis: McCrary, Scholz.

Obtained funding: McCrary, Altenmuller.

Administrative, technical, or material support: Altenmuller, Kretschmer.

Supervision: McCrary, Altenmuller, Scholz.

Conflict of Interest Disclosures: None reported.

Funding/Support: Dr McCrary holds a postdoctoral fellowship from the Alexander von Humboldt Foundation,
which directly supported this study.

Role of the Funder/Sponsor: The funder had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

REFERENCES
1. Centers for Disease Control and Prevention. Health-related quality of life (HRQOL). Centers for Disease Control
and Prevention website. Reviewed June 16, 2021. Accessed December 2, 2021. https://www.cdc.gov/hrqol/
index.htm

2. United Nations. 2030 Agenda for Sustainable Development. United Nations; 2015.

3. McCrary JM, Redding E, Altenmüller E. Performing arts as a health resource? an umbrella review of the health
impacts of music and dance participation. PLoS One. 2021;16(6):e0252956. doi:10.1371/journal.pone.0252956

4. Daykin N, Mansfield L, Meads C, et al. What works for wellbeing? a systematic review of wellbeing outcomes for
music and singing in adults. Perspect Public Health. 2018;138(1):39-46. doi:10.1177/1757913917740391

5. World Health Organization. What is the evidence on the role of the arts in improving health and well-being? A
scoping review. World Health Organization Regional Office for Europe; 2019.

6. Fancourt D, Warran K, Aughterson H. Evidence Summary for Policy: The role of the arts in improving health &
wellbeing. UK Department for Digital, Culture, Media & Sport; 2020.

7. Gordon-Nesbitt R, Howarth A. The arts and the social determinants of health: findings from an inquiry
conducted by the United Kingdom All-Party Parliamentary Group on Arts, Health and Wellbeing. Arts Health.
2020;12(1):1-22. doi:10.1080/17533015.2019.1567563

8. Bickerdike L, Booth A, Wilson PM, Farley K, Wright K. Social prescribing: less rhetoric and more reality. a
systematic review of the evidence. BMJ Open. 2017;7(4):e013384. doi:10.1136/bmjopen-2016-013384

9. Hays RD, Sherbourne CD, Mazel RM. The rand 36-item health survey 1.0. Health Econ. 1993;2(3):217-227. doi:
10.1002/hec.4730020305

10. McHorney CA, Ware JE Jr, Raczek AE. The MOS 36-Item Short-Form Health Survey (SF-36): II. Psychometric
and clinical tests of validity in measuring physical and mental health constructs. Med Care. 1993;31(3):247-263.
doi:10.1097/00005650-199303000-00006

11. Scoggins JF, Patrick DL. The use of patient-reported outcomes instruments in registered clinical trials: evidence
from ClinicalTrials.gov. Contemp Clin Trials. 2009;30(4):289-292. doi:10.1016/j.cct.2009.02.005

JAMA Network Open | Complementary and Alternative Medicine Music Interventions and Health-Related Quality of Life

JAMA Network Open. 2022;5(3):e223236. doi:10.1001/jamanetworkopen.2022.3236 (Reprinted) March 22, 2022 12/15

Downloaded From: https://jamanetwork.com/ by Desert Wolf on 05/24/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.3236&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.3236
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.3236
mailto:j.matt.mccrary@gmail.com
https://www.cdc.gov/hrqol/index.htm
https://www.cdc.gov/hrqol/index.htm
https://dx.doi.org/10.1371/journal.pone.0252956
https://dx.doi.org/10.1177/1757913917740391
https://dx.doi.org/10.1080/17533015.2019.1567563
https://dx.doi.org/10.1136/bmjopen-2016-013384
https://dx.doi.org/10.1002/hec.4730020305
https://dx.doi.org/10.1097/00005650-199303000-00006
https://dx.doi.org/10.1016/j.cct.2009.02.005


12. Jenkinson C, Wright L, Coulter A. Criterion validity and reliability of the SF-36 in a population sample. Qual Life
Res. 1994;3(1):7-12. doi:10.1007/BF00647843

13. Ware J Jr, Kosinski M, Keller SDA. A 12-Item Short-Form Health Survey: construction of scales and preliminary
tests of reliability and validity. Med Care. 1996;34(3):220-233. doi:10.1097/00005650-199603000-00003

14. Jenkinson C, Layte R, Jenkinson D, et al. A shorter form health survey: can the SF-12 replicate results from the
SF-36 in longitudinal studies? J Public Health Med. 1997;19(2):179-186. doi:10.1093/oxfordjournals.pubmed.
a024606

15. Jenkinson C, Chandola T, Coulter A, Bruster S. An assessment of the construct validity of the SF-12 summary
scores across ethnic groups. J Public Health Med. 2001;23(3):187-194. doi:10.1093/pubmed/23.3.187

16. Luo X, George ML, Kakouras I, et al. Reliability, validity, and responsiveness of the short form 12-item survey
(SF-12) in patients with back pain. Spine (Phila Pa 1976). 2003;28(15):1739-1745. doi:10.1097/01.BRS.
0000083169.58671.96

17. Ware J, Kosinski M, Keller S. SF-36 physical and mental health summary scales: a user's manual. Health
Assessment Lab; 1994.

18. Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: introduction-GRADE evidence profiles and summary of
findings tables. J Clin Epidemiol. 2011;64(4):383-394. doi:10.1016/j.jclinepi.2010.04.026

19. Balshem H, Helfand M, Schünemann HJ, et al. GRADE guidelines: rating the quality of evidence. J Clin
Epidemiol. 2011;64(4):401-406. doi:10.1016/j.jclinepi.2010.07.015

20. Matcham F, Scott IC, Rayner L, et al. The impact of rheumatoid arthritis on quality-of-life assessed using the
SF-36: a systematic review and meta-analysis. Seminars in arthritis and rheumatism. Elsevier; 2014:123-130.

21. Wan X, Wang W, Liu J, Tong T. Estimating the sample mean and standard deviation from the sample size,
median, range and/or interquartile range. BMC Med Res Methodol. 2014;14:135. doi:10.1186/1471-2288-14-135

22. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test.
BMJ. 1997;315(7109):629-634. doi:10.1136/bmj.315.7109.629

23. Jakobsen JC, Wetterslev J, Winkel P, Lange T, Gluud C. Thresholds for statistical and clinical significance in
systematic reviews with meta-analytic methods. BMC Med Res Methodol. 2014;14:120. doi:10.1186/1471-2288-
14-120

24. Ware Jr JE, Kosinski M, Bjorner J, et al. User's Manual for the SF-36v2 Health Survey, 2nd ed. Quality Metric
Inc, 2007.

25. Davidson JW, McNamara B, Rosenwax L, Lange A, Jenkins S, Lewin G. Evaluating the potential of group singing
to enhance the well-being of older people. Australas J Ageing. 2014;33(2):99-104. doi:10.1111/j.1741-6612.2012.
00645.x

26. Hagemann PMS, Martin LC, Neme CMB. The effect of music therapy on hemodialysis patients’ quality of life
and depression symptoms. J Bras Nefrol. 2019;41(1):74-82. doi:10.1590/2175-8239-jbn-2018-0023

27. Ribeiro MKA. Influência da Intervenção Musicoterapêutica sobre a Variabilidade da Frequência Cardíaca e
Aspectos Biopsicosociais em Mães de Prematuros: Estudo Randomizado. Ciências da Saúde: Universidade Federal
de Goiás; 2019.

28. Zanini CR, Jardim PC, Salgado CM, et al. Music therapy effects on the quality of life and the blood pressure of
hypertensive patients. Arq Bras Cardiol. 2009;93(5):534-540.

29. Lee YY, Chan MF, Mok E. Effectiveness of music intervention on the quality of life of older people. J Adv Nurs.
2010;66(12):2677-2687. doi:10.1111/j.1365-2648.2010.05445.x

30. Groener JB, Neus I, Kopf S, et al. Group singing as a therapy during diabetes training–a randomized controlled
pilot study. Exp Clin Endocrinol Diabetes. 2015;123(10):617-621. doi:10.1055/s-0035-1555941

31. Ashok A, Shanmugam S, Soman A. Effect of music therapy on hospital induced anxiety and health related
quality of life in coronary artery bypass graft patients: a randomised controlled trial. J Clin Diagn Res. 2019;13(11):
YC05-YC09. doi:10.7860/JCDR/2019/42725.13274

32. Burrai F, Sanna GD, Moccia E, et al. Beneficial effects of listening to classical music in patients with heart failure:
a randomized controlled trial. J Card Fail. 2020;26(7):541-549. doi:10.1016/j.cardfail.2019.12.005

33. Corvo E, Skingley A, Clift S. Community singing, wellbeing and older people: implementing and evaluating an
English singing for health intervention in Rome. Perspect Public Health. 2020;140(5):263-269. doi:10.1177/
1757913920925834

34. Zeppegno P, Krengli M, Ferrante D, et al. Psychotherapy with music intervention improves anxiety, depression
and the redox status in breast cancer patients undergoing radiotherapy: a randomized controlled clinical trial.
Cancers (Basel). 2021;13(8):1752. doi:10.3390/cancers13081752

JAMA Network Open | Complementary and Alternative Medicine Music Interventions and Health-Related Quality of Life

JAMA Network Open. 2022;5(3):e223236. doi:10.1001/jamanetworkopen.2022.3236 (Reprinted) March 22, 2022 13/15

Downloaded From: https://jamanetwork.com/ by Desert Wolf on 05/24/2022

https://dx.doi.org/10.1007/BF00647843
https://dx.doi.org/10.1097/00005650-199603000-00003
https://dx.doi.org/10.1093/oxfordjournals.pubmed.a024606
https://dx.doi.org/10.1093/oxfordjournals.pubmed.a024606
https://dx.doi.org/10.1093/pubmed/23.3.187
https://dx.doi.org/10.1097/01.BRS.0000083169.58671.96
https://dx.doi.org/10.1097/01.BRS.0000083169.58671.96
https://dx.doi.org/10.1016/j.jclinepi.2010.04.026
https://dx.doi.org/10.1016/j.jclinepi.2010.07.015
https://dx.doi.org/10.1186/1471-2288-14-135
https://dx.doi.org/10.1136/bmj.315.7109.629
https://dx.doi.org/10.1186/1471-2288-14-120
https://dx.doi.org/10.1186/1471-2288-14-120
https://dx.doi.org/10.1111/j.1741-6612.2012.00645.x
https://dx.doi.org/10.1111/j.1741-6612.2012.00645.x
https://dx.doi.org/10.1590/2175-8239-jbn-2018-0023
https://www.ncbi.nlm.nih.gov/pubmed/20084316
https://dx.doi.org/10.1111/j.1365-2648.2010.05445.x
https://dx.doi.org/10.1055/s-0035-1555941
https://dx.doi.org/10.7860/JCDR/2019/42725.13274
https://dx.doi.org/10.1016/j.cardfail.2019.12.005
https://dx.doi.org/10.1177/1757913920925834
https://dx.doi.org/10.1177/1757913920925834
https://dx.doi.org/10.3390/cancers13081752


35. Altena MR, Kleefstra N, Logtenberg SJ, Groenier KH, Houweling ST, Bilo HJ. Effect of device-guided breathing
exercises on blood pressure in patients with hypertension: a randomized controlled trial. Blood Press. 2009;18(5):
273-279. doi:10.3109/08037050903272925

36. Logtenberg SJ, Kleefstra N, Houweling ST, Groenier KH, Bilo HJ. Effect of device-guided breathing exercises on
blood pressure in hypertensive patients with type 2 diabetes mellitus: a randomized controlled trial. J Hypertens.
2007;25(1):241-246. doi:10.1097/HJH.0b013e32801040d5

37. Mateu M, Alda O, Inda MD, et al. Randomized, controlled, crossover study of self-administered Jacobson
relaxation in chronic, nonspecific, low-back pain. Altern Ther Health Med. 2018;24(6):22-30.

38. Wahlström M, Rosenqvist M, Medin J, Walfridsson U, Rydell-Karlsson M. MediYoga as a part of a self-
management programme among patients with paroxysmal atrial fibrillation—a randomised study. Eur J Cardiovasc
Nurs. 2020;19(1):74-82. doi:10.1177/1474515119871796

39. Atiwannapat P, Thaipisuttikul P, Poopityastaporn P, Katekaew W. Active versus receptive group music therapy
for major depressive disorder—a pilot study. Complement Ther Med. 2016;26:141-145. doi:10.1016/j.ctim.2016.
03.015

40. Müjdeci B, Köseoglu S, Özcan İ, Dere H. Effect of music therapy on quality of life in individuals with tinnitus.
Marmara Med J. 2015;28(1):38-44.

41. Coulton S, Clift S, Skingley A, Rodriguez J. Effectiveness and cost-effectiveness of community singing on
mental health-related quality of life of older people: randomised controlled trial. Br J Psychiatry. 2015;207(3):
250-255. doi:10.1192/bjp.bp.113.129908

42. Gale N, Enright S, Reagon C, Lewis I, van Deursen R. A pilot investigation of quality of life and lung function
following choral singing in cancer survivors and their carers. Ecancermedicalscience. 2012;6:261. doi:10.3332/
ecancer.2012.261

43. Lord VM, Hume VJ, Kelly JL, et al. Singing classes for chronic obstructive pulmonary disease: a randomized
controlled trial. BMC Pulm Med. 2012;12:69. doi:10.1186/1471-2466-12-69

44. Philip KE, Lewis A, Jeffery E, et al. Moving singing for lung health online in response to COVID-19: experience
from a randomised controlled trial. BMJ Open Respir Res. 2020;7(1):e000737. doi:10.1136/bmjresp-2020-000737

45. Lord VM, Cave P, Hume VJ, et al. Singing teaching as a therapy for chronic respiratory disease—a randomised
controlled trial and qualitative evaluation. BMC Pulm Med. 2010;10(1):41. doi:10.1186/1471-2466-10-41

46. Bittman B, Poornima I, Smith MA, Heidel RE. Gospel music: a catalyst for retention, engagement, and positive
health outcomes for African Americans in a cardiovascular prevention and treatment program. Adv Mind Body
Med. 2020;34(1):8-16.

47. Innes KE, Selfe TK, Kandati S, Wen S, Huysmans Z. Effects of mantra meditation versus music listening on knee
pain, function, and related outcomes in older adults with knee osteoarthritis: an exploratory Randomized Clinical
Trial (RCT). Evid Based Complement Alternat Med. 2018;7683897. doi:10.1155/2018/7683897

48. Innes KE, Selfe TK, Khalsa DS, Kandati S. Effects of meditation versus music listening on perceived stress,
mood, sleep, and quality of life in adults with early memory loss: A pilot randomized controlled trial. J Alzheimers
Dis. 2016;52(4):1277-1298. doi:10.3233/JAD-151106

49. Lavretsky H, Epel ES, Siddarth P, et al. A pilot study of yogic meditation for family dementia caregivers with
depressive symptoms: effects on mental health, cognition, and telomerase activity. Int J Geriatr Psychiatry. 2013;
28(1):57-65. doi:10.1002/gps.3790

50. Mandel SE, Hanser SB, Secic M, Davis BA. Effects of music therapy on health-related outcomes in cardiac
rehabilitation: a randomized controlled trial. J Music Ther. 2007;44(3):176-197. doi:10.1093/jmt/44.3.176

51. Warkentin LM, Das D, Majumdar SR, Johnson JA, Padwal RS. The effect of weight loss on health-related quality
of life: systematic review and meta-analysis of randomized trials. Obes Rev. 2014;15(3):169-182. doi:10.1111/
obr.12113

52. Hart PD, Buck DJ. The effect of resistance training on health-related quality of life in older adults: systematic
review and meta-analysis. Health Promot Perspect. 2019;9(1):1-12. doi:10.15171/hpp.2019.01

53. Tanaka R, Ozawa J, Kito N, Moriyama H. Does exercise therapy improve the health-related quality of life of
people with knee osteoarthritis? a systematic review and meta-analysis of randomized controlled trials. J Phys Ther
Sci. 2015;27(10):3309-3314. doi:10.1589/jpts.27.3309

54. Burger JPW, de Brouwer B, IntHout J, Wahab PJ, Tummers M, Drenth JPH. Systematic review with
meta-analysis: dietary adherence influences normalization of health-related quality of life in coeliac disease. Clin
Nutr. 2017;36(2):399-406. doi:10.1016/j.clnu.2016.04.021

JAMA Network Open | Complementary and Alternative Medicine Music Interventions and Health-Related Quality of Life

JAMA Network Open. 2022;5(3):e223236. doi:10.1001/jamanetworkopen.2022.3236 (Reprinted) March 22, 2022 14/15

Downloaded From: https://jamanetwork.com/ by Desert Wolf on 05/24/2022

https://dx.doi.org/10.3109/08037050903272925
https://dx.doi.org/10.1097/HJH.0b013e32801040d5
https://www.ncbi.nlm.nih.gov/pubmed/30982021
https://dx.doi.org/10.1177/1474515119871796
https://dx.doi.org/10.1016/j.ctim.2016.03.015
https://dx.doi.org/10.1016/j.ctim.2016.03.015
https://dx.doi.org/10.1192/bjp.bp.113.129908
https://dx.doi.org/10.3332/ecancer.2012.261
https://dx.doi.org/10.3332/ecancer.2012.261
https://dx.doi.org/10.1186/1471-2466-12-69
https://dx.doi.org/10.1136/bmjresp-2020-000737
https://dx.doi.org/10.1186/1471-2466-10-41
https://www.ncbi.nlm.nih.gov/pubmed/32277749
https://www.ncbi.nlm.nih.gov/pubmed/32277749
https://dx.doi.org/10.1155/2018/7683897
https://dx.doi.org/10.3233/JAD-151106
https://dx.doi.org/10.1002/gps.3790
https://dx.doi.org/10.1093/jmt/44.3.176
https://dx.doi.org/10.1111/obr.12113
https://dx.doi.org/10.1111/obr.12113
https://dx.doi.org/10.15171/hpp.2019.01
https://dx.doi.org/10.1589/jpts.27.3309
https://dx.doi.org/10.1016/j.clnu.2016.04.021


55. Regensteiner JG, Ware JE Jr, McCarthy WJ, et al. Effect of cilostazol on treadmill walking, community-based
walking ability, and health-related quality of life in patients with intermittent claudication due to peripheral arterial
disease: meta-analysis of six randomized controlled trials. J Am Geriatr Soc. 2002;50(12):1939-1946. doi:10.1046/
j.1532-5415.2002.50604.x

56. Arcoverde FVL, Andres MP, Borrelli GM, Barbosa PA, Abrão MS, Kho RM. Surgery for endometriosis improves
major domains of quality of life: a systematic review and meta-analysis. J Minim Invasive Gynecol. 2019;26(2):
266-278. doi:10.1016/j.jmig.2018.09.774

57. Szmulewicz A, Wanis KN, Gripper A, et al. Mental health quality of life after bariatric surgery: a systematic
review and meta-analysis of randomized clinical trials. Clin Obes. 2019;9(1):e12290. doi:10.1111/cob.12290

58. Koelsch S. A coordinate-based meta-analysis of music-evoked emotions. Neuroimage. 2020;223:117350. doi:
10.1016/j.neuroimage.2020.117350

59. Lemstra M, Bird Y, Nwankwo C, Rogers M, Moraros J. Weight loss intervention adherence and factors
promoting adherence: a meta-analysis. Patient Prefer Adherence. 2016;10:1547-1559. doi:10.2147/PPA.S103649

60. Schutzer KA, Graves BS. Barriers and motivations to exercise in older adults. Prev Med. 2004;39(5):
1056-1061. doi:10.1016/j.ypmed.2004.04.003

61. Gold BP, Mas-Herrero E, Zeighami Y, Benovoy M, Dagher A, Zatorre RJ. Musical reward prediction errors
engage the nucleus accumbens and motivate learning. Proc Natl Acad Sci U S A. 2019;116(8):3310-3315. doi:10.
1073/pnas.1809855116

62. Fancourt D, Aughterson H, Finn S, Walker E, Steptoe A. How leisure activities affect health: a narrative review
and multi-level theoretical framework of mechanisms of action. Lancet Psychiatry. 2021;8(4):329-339. doi:10.
1016/S2215-0366(20)30384-9

63. McCrary JM, Altenmüller E. Mechanisms of music impact: autonomic tone and the physical activity roadmap
to advancing understanding and evidence-based policy. Front Psychol. 2021;12:727231. doi:10.3389/fpsyg.2021.
727231

64. Cuijpers P, Weitz E, Cristea IA, Twisk J. Pre-post effect sizes should be avoided in meta-analyses. Epidemiol
Psychiatr Sci. 2017;26(4):364-368. doi:10.1017/S2045796016000809

SUPPLEMENT.
eTable 1. Articles Excluded After Full-text Review, With Reasons
eTable 2. Reviews Searched for Additional Records in This Meta-analysis
eTable 3. GRADE Quality of Evidence Ratings for Included Studies
eFigure 1. PRISMA Flow Diagram
eFigure 2. Funnel Plot Detailing Distribution of MCS Pre-post Changes
eFigure 3. Funnel Plot Detailing Distribution of PCS Pre-post Changes
eFigure 4. Funnel Plot Detailing Distribution of MCS Changes in Music Plus TAU vs TAU Interventions
eFigure 5. Funnel Plot Detailing Distribution of PCS Changes in Music Plus TAU vs TAU Interventions
eFigure 6. Meta-analysis of Pre-post Changes in MCS Scores, Stratified by Music Plus TAU vs All Other
Interventions
eFigure 7. Meta-analysis of Pre-post Changes in PCS Scores, Stratified by Music Plus TAU vs All Other Interventions
eFigure 8. Meta-analysis of MCS Scores in Music vs Meditation Interventions
eFigure 9. Meta-analysis of PCS Scores in Music vs Meditation Interventions

JAMA Network Open | Complementary and Alternative Medicine Music Interventions and Health-Related Quality of Life

JAMA Network Open. 2022;5(3):e223236. doi:10.1001/jamanetworkopen.2022.3236 (Reprinted) March 22, 2022 15/15

Downloaded From: https://jamanetwork.com/ by Desert Wolf on 05/24/2022

https://dx.doi.org/10.1046/j.1532-5415.2002.50604.x
https://dx.doi.org/10.1046/j.1532-5415.2002.50604.x
https://dx.doi.org/10.1016/j.jmig.2018.09.774
https://dx.doi.org/10.1111/cob.12290
https://dx.doi.org/10.1016/j.neuroimage.2020.117350
https://dx.doi.org/10.2147/PPA.S103649
https://dx.doi.org/10.1016/j.ypmed.2004.04.003
https://dx.doi.org/10.1073/pnas.1809855116
https://dx.doi.org/10.1073/pnas.1809855116
https://dx.doi.org/10.1016/S2215-0366(20)30384-9
https://dx.doi.org/10.1016/S2215-0366(20)30384-9
https://dx.doi.org/10.3389/fpsyg.2021.727231
https://dx.doi.org/10.3389/fpsyg.2021.727231
https://dx.doi.org/10.1017/S2045796016000809

